Use of haemoglobin adducts for biomonitoring exposure to 1,3-butadiene.
Measurement of specific adducts to haemoglobin can be used to establish the dosimetry of electrophilic compounds and metabolites in experimental animals and in man. Adducts of 1,2-epoxybutene with the N-terminal valine in haemoglobin were determined in male B6C3F1 mice and Sprague-Dawley rats following exposure by inhalation to low concentrations of 1,3-butadiene (0, 2, 10 or 100 ppm, 6 h/day, 5 days/week, 4 weeks; animals killed within 1 h after the last exposure). The adduct level increased linearly with butadiene concentration in the mice, whereas a deviation from linearity was observed in the rats. After exposure to 100 ppm butadiene, the adduct levels were four times higher in mice than in rats; at lower concentrations of butadiene, the species difference was less pronounced. Adduct levels of about 1-3 pmol/g globin were recorded in human subjects (nonsmokers) who worked in a production area where butadiene levels of about 1 ppm had been recorded in a survey conducted three to nine months prior to this study. Increased adduct levels were also observed in cigarette smokers (two subjects) who were not exposed occupationally to butadiene. Although preliminary, the data suggest that the adduct levels, and consequently the doses of epoxybutene per parts per million-hour of butadiene are lower in humans than in mice and rats. The adduct levels are much lower than those seen after occupational exposures to corresponding air levels of ethylene oxide and are lower than those seen after exposure to ethylene.